Chromosomal rearrangements and point mutations in the DHFR-TS gene of Plasmodium chabaudi under antifolate selection.
Selection of the rodent malaria Plasmodium chabaudi with low levels of the antifolate drug pyrimethamine has previously been shown by us to result in duplication of the dihydrofolate reductase-thymidylate synthase (DHFR-TS) gene by a duplication of chromosome 7 and subsequent rearrangements. We have selected this resultant parasite line with large doses of pyrimethamine and analysed the DHFR-TS gene and chromosomes for any changes. Increased drug pressure has resulted in reappearance of a chromosome with the same structure as chromosome 7 from DS the parent line. Sequencing of the DHFR gene from each of the chromosomes has identified a single point mutation that results in a serine to asparagine change at position 106. This is the equivalent mutation that has been identified as the key residue in the mechanism of resistance to pyrimethamine in Plasmodium falciparum. There is no apparent increase in transcription of the DHFR-TS gene and the large increase in resistance is most likely a result of the mutation in the DHFR gene.